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(54) VULCANIZED RUBBER PRE-ADHESION TREATMENT AGENT

(57) The present invention is to provide a pre-treatment agent for a vulcanized rubber, the pre-treatment agent being
a treatment agent for treating a surface of a vulcanized rubber before application of an adhesive to the vulcanized rubber,
and allowing the adhesive to exhibit excellent adhesiveness after curing. The pre-treatment agent for a vulcanized rubber
according to an embodiment of the present invention is a pre-adhesion treatment agent for a vulcanized rubber, the
treatment agent containing: a non-ionic surfactant, water, and an organic solvent; the non-ionic surfactant having an
HLB value of 4.5 or greater and 10.5 or less and being a compound represented by Formula (1); the organic solvent
being a compound represented by Formula (2); and a content of the non-ionic surfactant being from 0.5 to 30 mass%.
HO-(R11-O)n-R12 (1) R11 represents -CH2-CH2-, -CH(CH3)-CH2-, or -CH2-CH(CH3)-. R12 represents an aliphatic hydro-
carbon group. n represents an integer of 1 or greater.

R21R22N-CO-R23 (2)

R21, R22, and R23 each represent a hydrogen atom or a substituent. R21 or R22 may be bonded to R23 to form a ring.
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Description

Technical Field

[0001] The present invention relates to a pre-adhesion treatment agent for a vulcanized rubber.

Background Art

[0002] In the related art, there is a system that monitors information (e.g., air pressure) of tires mounted on an automobile
by utilizing the Internet of things (IoT).
[0003] The system includes a container for housing a device such as a sensor (detector) in the inner portion of a tire
to monitor the information of the tire. Typically, the container is fixed to a tire (e.g., innerliner) by an adhesive. Furthermore,
it is known that, at the time of application of an adhesive to a tire, a surface of the tire is pre-treated (e.g., Patent Document
1).

Citation List

Patent Literature

[0004] Patent Document 1: JP 2005-350057 A

Summary of Invention

Technical Problem

[0005] In a case where a container is fixed to a tire (e.g., innerliner) by an adhesive, when adhesiveness of the adhesive
after curing is not sufficient, the container may be detached due to rotation and vibration of the tire. Therefore, the
adhesiveness of the adhesive after curing is significantly important.
[0006] Under such circumstance, using Patent Document 1 as a reference, when the present inventors compression-
bonded a rubber container containing a sensor by applying an adhesive after treating the surface of the innerliner with
an organic solvent, it was found that the adhesiveness of the adhesive after curing is not always satisfactory.
[0007] In light of such a circumstance, an object of the present invention is to provide a pre-treatment agent for a
vulcanized rubber, the pre-treatment agent being a treatment agent for treating a surface of a vulcanized rubber such
as a tire before application of an adhesive to the vulcanized rubber, and allowing the adhesive to exhibit excellent
adhesiveness after curing.
[0008] Hereinafter, the adhesiveness of an adhesive after curing is simply referred to as adhesiveness.

Solution to Problem

[0009] As a result of diligent research to solve the problem described above, the present inventors found that the
problem can be solved by a combined use of a specific non-ionic surfactant, water, and a specific organic solvent, and
thus completed the present invention.
[0010] In other words, the present inventors have found that the above-described problem can be solved by the
following configurations.
[0011]

(1) A pre-adhesion treatment agent for a vulcanized rubber, the treatment agent containing: a specific non-ionic
surfactant, water, and a specific organic solvent;

the specific non-ionic surfactant having an HLB value of 4.5 or greater and 10.5 or less and being a compound
represented by Formula (1) below;
the specific organic solvent being a compound represented by Formula (2) below; and
a content of the specific non-ionic surfactant being 0.5 mass% or greater and 30 mass% or less.

HO-(R11-O)n-R12 (1)

[0012] In Formula (1), R11 represents -CH2-CH2-, -CH(CH3)-CH2-, or -CH2-CH(CH3)-. R12 represents an aliphatic
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hydrocarbon group. n represents an integer of 1 or greater.

R21R22N-CO-R23 (2)

[0013] In Formula (2), R21, R22, and R23 each independently represent a hydrogen atom or a substituent. R21 or R22

may be bonded to R23 to form a ring.

(2) The pre-adhesion treatment agent for a vulcanized rubber according to (1) above, where R12 in Formula (1)
above is an aliphatic hydrocarbon group having from 12 to 18 carbons.
(3) The pre-adhesion treatment agent for a vulcanized rubber according to (1) or (2) above, where n in Formula (1)
above is an integer of 1 to 15.
(4) The pre-adhesion treatment agent for a vulcanized rubber according to any one of (1) to (3) above, where the
pre-adhesion treatment agent for a vulcanized rubber is a pre-adhesion treatment agent for a tire.
(5) The pre-adhesion treatment agent for a vulcanized rubber according to (4) above, where the pre-adhesion
treatment agent for a vulcanized rubber is a pre-adhesion treatment agent for an innerliner.

Advantageous Effects of Invention

[0014] As described below, according to an embodiment of the present invention, a pre-treatment agent for a vulcanized
rubber can be provided, which is a treatment agent for treating a surface of a vulcanized rubber before application of
an adhesive to the vulcanized rubber, and allows the adhesive to exhibit excellent adhesiveness after curing.

Description of Embodiments

[0015] The pre-treatment agent for a vulcanized rubber according to an embodiment of the present invention will be
described below.
[0016] Note that in the present specification, value range indicated by using "from... to..." means the range including
the former value as a lower limit value and the latter value as an upper limit value.
[0017] Furthermore, for each of the components contained in the pre-treatment agent for a vulcanized rubber according
to an embodiment of the present invention, one type may be used alone or two or more types may be used in combination.
Here, when two or more types for each of the components are used in combination, the content of the corresponding
component refers to the total content unless otherwise specified.
[0018] Furthermore, in the present specification, "pre-adhesion treatment agent for a vulcanized rubber" is also simply
referred to as "pre-treatment agent".

Pre-treatment agent for vulcanized rubber

[0019] The pre-treatment agent for a vulcanized rubber according to an embodiment of the present invention (here-
inafter, also referred to as "pre-treatment agent according to an embodiment of the present invention") is

a pre-adhesion treatment agent for a vulcanized rubber, the treatment agent containing: a specific non-ionic sur-
factant, water, and a specific organic solvent;
the specific non-ionic surfactant having an HLB value of 4.5 or greater and 10.5 or less and being a compound
represented by Formula (1) below;
the specific organic solvent being a compound represented by Formula (2) below; and
a content of the specific non-ionic surfactant being from 0.5 mass% or greater and 30 mass% or less.

[0020] It is conceived that the effects described above are achieved since the pre-treatment agent of an embodiment
of the present invention has such a composition. The reason is presumed as follows.
[0021] Typically, on a surface of a vulcanized rubber such as an innerliner, substances such as a release agent, carbon
black, a filler, an oil, and dust (hereinafter, also referred to as "surface attaching substances") are attached.
[0022] In a case where a surface of the vulcanized rubber is treated with the pre-treatment agent according to an
embodiment of the present invention, it is conceived that the surface attaching substances are efficiently removed (floated
from the surface). The reason for this is not clear, but it is conceived that, although the surface-attaching substances
include substances having a high polarity and substances having a low polarity, since the pre-treatment agent according
to an embodiment of the present invention contains a combination of the specific non-ionic surfactant, water, and the
specific organic solvent, it tends to interact with surface-attaching substances having various polarities. Furthermore, it
is conceived that, since the specific non-ionic surfactant used in the pre-treatment agent according to an embodiment
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of the present invention has the HLB value in the specific range, an oil film is less likely to be formed even when the
pre-treatment agent remains on the surface of the vulcanized rubber.
[0023] As a result, it is conceived that, when an adhesive is applied to a surface of a vulcanized rubber after the surface
of the vulcanized rubber is treated with the pre-treatment agent according to an embodiment of the present invention,
adhesiveness of the adhesive after curing becomes significantly excellent.
[0024] The components contained in the pre-treatment agent according to an embodiment of the present invention
will be described in detail below.

Specific non-ionic surfactant

[0025] The specific non-ionic surfactant has an HLB value of 4.5 or greater and 10.5 or less and is a compound
represented by Formula (1) below. The pre-treatment agent according to an embodiment of the present invention may
contain two or more types of specific non-ionic surfactants.

HLB value

[0026] As described above, the specific non-ionic surfactant has an HLB value of 4.5 or greater and 10.5 or less.
Among these, from the perspective of achieving superior effects of the present invention, the HLB value is preferably
from 6.0 to 9.0.
[0027] Note that the HLB value is the hydrophile-lipophile balance (hydrophilic-lipophilic balance) and is a value indi-
cating the magnitude of hydrophilicity or lipophilicity of a compound. A smaller HLB value indicates a higher lipophilicity,
and a larger HLB value indicates a higher hydrophilicity. In the present specification, the HLB value refers to an HLB
value determined by the Griffin method. The HLB value by the Griffin method can be determined by the following equation. 

[0028] In the present specification, the hydrophilic moiety of the surfactant refers to HO-(R11-O)n- in Formula (1)
described below.

Formula (1)

[0029] As described above, the specific non-ionic surfactant is a compound represented by Formula (1) below.

HO-(R11-O)n-R12 (1)

[0030] In Formula (1), R11 represents -CH2-CH2-, -CH(CH3)-CH2-, or -CH2-CH(CH3)-. R12 represents an aliphatic
hydrocarbon group. n represents an integer of 1 or greater.

R11

[0031] As described above, R11 represents -CH2-CH2-, -CH(CH3)-CH2-, or - CH2-CH(CH3)-. Among these, from the
perspective of achieving superior effects of the present invention, -CH2-CH2- is preferred. In a case where n in Formula
(1) is an integer of 2 or greater, a plurality of R11 moieties may be the same or different.

R12

[0032] As described above, R12 represents an aliphatic hydrocarbon group.
[0033] The aliphatic hydrocarbon group may be in a form of straight chain, branched chain, or ring. Specific examples
of the aliphatic hydrocarbon group include straight-chain or branched alkyl groups, straight-chain or branched alkenyl
groups, and straight-chain or branched alkynyl groups. The number of the aliphatic hydrocarbon group is not particularly
limited; however, from the perspective of achieving superior effects of the present invention, the number of carbons is
preferably 5 or greater, and more preferably 10 or greater. The upper limit of the number of carbons of the aliphatic
hydrocarbon group is not particularly limited; however, from the perspective of achieving superior effects of the present
invention, the number of carbons is preferably 30 or less, and more preferably 20 or less. From the perspective of
achieving superior effects of the present invention, the number of carbons of the aliphatic hydrocarbon group is preferably
from 12 to 18.
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n

[0034] As described above, n represents an integer of 1 or greater. Among these, from the perspective of achieving
superior effects of the present invention, n is preferably an integer of 2 or greater, and more preferably an integer of 5
or greater. The upper limit of n is not particularly limited; however, from the perspective of achieving superior effects of
the present invention, n is preferably an integer of 100 or less, more preferably an integer of 50 or less, and even more
preferably an integer of 20 or less. From the perspective of achieving superior effects of the present invention, n is
preferably an integer of 1 to 15.

Specific example

[0035] Specific examples of the specific non-ionic surfactant include a polyoxyethylene alkyl ether, a polyoxyethylene
propylene alkyl ether, a polyoxyethylene alkenyl ether, and a polyoxyethylene propylene alkenyl ether, which have HLB
values of 4.5 or greater and 10.5 or less.

Content

[0036] In the pre-treatment agent according to an embodiment of the present invention, a content of the specific non-
ionic surfactant with respect to the total amount of the pre-treatment agent is 0.5 mass% or greater and 30 mass% or
less. Among these, from the perspective of achieving superior effects of the present invention, the content is preferably
from 0.5 to 20 mass%, more preferably from 0.5 to 15 mass%, even more preferably from 0.5 to 10 mass%, and
particularly preferably from 0.5 to 5 mass%.
[0037] In the pre-treatment agent according to an embodiment of the present invention, a content of the specific non-
ionic surfactant with respect to water described below is preferably from 1 to 100 mass%, more preferably from 1 to 50
mass%, and even more preferably from 1 to 20 mass%, from the perspective of achieving superior effects of the present
invention.
[0038] In the pre-treatment agent according to an embodiment of the present invention, a content of the specific non-
ionic surfactant with respect to the specific organic solvent described below is preferably from 0.5 to 100 mass%, more
preferably from 0.5 to 50 mass%, even more preferably from 0.5 to 20 mass%, and particularly preferably from 0.5 to
10 mass%, from the perspective of achieving superior effects of the present invention.

Water

[0039] As described above, the pre-treatment agent according to an embodiment of the present invention contains
water.

Content

[0040] In the pre-treatment agent according to an embodiment of the present invention, a content of water with respect
to the total amount of the pre-treatment agent is preferably from 10 to 50 mass%, and more preferably from 20 to 40
mass%, from the perspective of achieving superior effects of the present invention.

Specific organic solvent

[0041] The specific organic solvent is a compound represented by Formula (2) below. The pre-treatment agent ac-
cording to an embodiment of the present invention may contain two or more types of specific organic solvents.
[0042] Formula (2)

R21R22N-CO-R23 (2)

[0043] In Formula (2), R21, R22, and R23 each independently represent a hydrogen atom or a substituent. R21 or R22

may be bonded to R23 to form a ring.
[0044] Specific examples of the substituent include a halogen atom, an alkyl group (e.g., a tert-butyl group) (including
a cycloalkyl group, a bicycloalkyl group, and a tricycloalkyl group), an alkenyl group (including a cycloalkenyl group and
a bicycloalkenyl group), an alkynyl group, an aryl group, a heterocyclic group (may be referred to as a heterocyclic
group), a cyano group, a hydroxy group, a nitro group, a nitroso group, a carboxy group, an alkoxy group, an aryloxy
group, a silyloxy group, a heterocyclic oxy group, an acyloxy group, a carbamoyloxy group, an alkoxycarbonyloxy group,
an aryloxycarbonyloxy group, an amino group (including an anilino group), an ammonio group, an acylamino group, an
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aminocarbonylamino group, an alkoxycarbonylamino group, an aryloxycarbonylamino group, a sulfamoylamino group,
an alkyl or aryl sulfonylamino group, a mercapto group, an alkylthio group, an arylthio group, a heterocyclic thio group,
a sulfamoyl group, a sulfo group, an alkyl or aryl sulfinyl group, an alkyl or aryl sulfonyl group, an acyl group, an
aryloxycarbonyl group, an alkoxycarbonyl group, a carbamoyl group, an aryl or heterocyclic azo group, an imide group,
a phosphino group, a phosphinyl group, a phosphinyloxy group, a phosphinylamino group, a phosphono group, a silyl
group, a hydrazino group, a ureide group, a boronic acid group (-B(OH)2), a phosphate group (-OPO(OH)2), a sulphate
group (-OSO3H), an alkoxysilyl group, and other known substituents. Among these specific examples, ionic groups (e.g.,
a carboxy group and a sulfo group) may be salts.
[0045] From the perspective of achieving superior effects of the present invention, the substituent is preferably a group
represented by -L-R. Note that L represents a single bond or a divalent linking group, and R represents a hydrocarbon
group.
[0046] Examples of the divalent linking group represented by L include a divalent aliphatic hydrocarbon group (e.g.,
an alkylene group, preferably having from 1 to 8 carbons), divalent aromatic hydrocarbon groups (e.g., arylene group,
preferably having from 6 to 12 carbons), an alkylene oxy group, -O-, -S-, -SO2-, -N(R)- (R: alkyl group), -CO-, -NH-,
-COO-, -CONH-, or a group having a combination of these.
[0047] Examples of the hydrocarbon group represented by R include an aliphatic hydrocarbon group, an aromatic
hydrocarbon group, and a group having a combination of these.
[0048] The aliphatic hydrocarbon group may be in a form of straight chain, branched chain, or ring. Specific examples
of the aliphatic hydrocarbon group include straight-chain or branched alkyl groups (especially, those having from 1 to
30 carbons), straight-chain or branched alkenyl groups (especially, those having from 2 to 30 carbons), and straight-
chain or branched alkynyl groups (especially, those having from 2 to 30 carbons).
[0049] Examples of the aromatic hydrocarbon group include aromatic hydrocarbon groups having from 6 to 18 carbons,
such as a phenyl group, a tolyl group, a xylyl group, and a naphthyl group.
[0050] R21 and R22 are preferably an aliphatic hydrocarbon group (especially, an alkyl group) from the perspective of
achieving superior effects of the present invention. R23 is preferably a hydrogen atom or an aliphatic hydrocarbon group
(especially, an alkyl group), and more preferably a hydrogen atom, from the perspective of achieving superior effects of
the present invention.
[0051] As described above, R21 or R22 may be bonded to R23 to form a ring; however, from the perspective of achieving
superior effects of the present invention, preferably, no ring is formed. An example of an aspect in which R21 or R22 is
bonded to R23 to form a ring is N-methylpyrrolidone.
[0052] In a case where the specific organic solvent contains a compound represented by Formula (2) (where R21 or
R22 is bonded to R23 to form a ring), from the perspective of achieving superior effects of the present invention, the
content thereof with respect to the total amount of the specific organic solvent is preferably 30 mass% or less, more
preferably 20 mass% or less, and even more preferably 10 mass% or less.

Specific example

[0053] Specific examples of the specific organic solvent include dimethylformamide (DMF), dimethylacetamide
(DMAc), dimethylurea, and N-methylpyrrolidone (NMP). Among them, DMF and dimethylurea are preferred, and DMF
is more preferred.

Content

[0054] In the pre-treatment agent according to an embodiment of the present invention, a content of the specific organic
solvent with respect to the total amount of the pre-treatment agent is preferably from 20 to 90 mass%, and more preferably
from 30 to 70 mass%, from the perspective of achieving superior effects of the present invention.
[0055] From the perspective of achieving superior effects of the present invention, the specific organic solvent preferably
contains two or more types of compounds represented by Formula (2).
[0056] From the perspective of achieving superior effects of the present invention, the specific organic solvent preferably
contains a compound represented by Formula (2) (where at least one of R21 or R22 is a hydrogen atom), and the content
thereof with respect to the total amount of the specific organic solvent is preferably from 1 to 100 mass%, more preferably
from 2 to 50 mass%, even more preferably from 5 to 40 mass%, and particularly preferably from 10 to 30 mass%, from
the perspective of achieving superior effects of the present invention.

Water/specific organic solvent

[0057] In the pre-treatment agent according to an embodiment of the present invention, a content of the water with
respect to the amount of the specific organic solvent is preferably from 30 to 100 mass%, and more preferably from 50
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to 80 mass%, from the perspective of achieving superior effects of the present invention.

Preparation method

[0058] The method of preparing the pre-treatment agent according to an embodiment of the present invention is not
particularly limited, and examples thereof include a method of mixing the components described above.

Use

[0059] The pre-treatment agent according to an embodiment of the present invention is useful as a pre-treatment
agent for pre-treating a surface of a vulcanized rubber at the time of fixing another material (e.g., a rubber container
containing a device) onto the vulcanized rubber (e.g., tire (especially, innerliner)) by using an adhesive.
[0060] The pre-treatment is not particularly limited, and examples thereof include a method in which the pre-treatment
agent is applied onto a surface of a vulcanized rubber and then dried.
[0061] The adhesive is not particularly limited, and specific examples thereof include a rubber-based adhesive, an
acrylic-based adhesive, a vinyl alkyl ether-based adhesive, a silicone-based adhesive, a polyester-based adhesive, a
polyamide-based adhesive, a urethane-based adhesive, and a cyanoacrylate-based adhesive.

Examples

[0062] An embodiment of the present invention will be described in further detail below by way of examples. However,
an embodiment of the present invention is not limited to these examples.

Preparation of pre-treatment agent

[0063] The components listed in Table 1 below were mixed in the proportions (part by mass) listed in the same table
below, and thereby each pre-treatment agent was prepared.

Adhesiveness

[0064] The obtained pre-treatment agent was applied to an innerliner on an inner surface of a tire (after vulcanization)
(applied amount: 0.2 to 0.5 g/cm2) and dried at 25°C for 1 hour. Thereafter, Aron Alpha EX (cyanoacrylate-based one-
part moisture-curable adhesive) was applied to a section to which the pre-treatment agent was applied, and a rubber
container (vulcanized product of a rubber composition containing a natural rubber) containing a sensor was compression-
bonded. The rubber container was detached from the innerliner after one day had elapsed, and the peel strength at this
time was measured. Then, the adhesiveness was evaluated based on the following criteria. The results are shown in
Table 1. Practically, the adhesiveness is preferably Excellent, Good, or Fair, more preferably Excellent or Good, and
even more preferably Excellent.

• Excellent: 25 N/m or greater
• Good: 20 N/m or greater and less than 24 N/m
• Fair: 8 N/m or greater and less than 19 N/m
• Poor: less than 8 N/m

Table 1-1

Table 1
Comparative 
Example 1

Example 
1

Example 
2

Example 
3

Example 
4

Comparative non-ionic surfactant 1 (HLB 
value = 3, straight-chain alkyl group having 8 

carbons, n = 1)
5

Specific non-ionic surfactant 1 (HLB value = 
5, straight-chain alkyl group having 12 

carbons, n = 4)
5
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(continued)

Table 1
Comparative 
Example 1

Example 
1

Example 
2

Example 
3

Example 
4

Specific non-ionic surfactant 2 (HLB value = 
7.8, straight-chain alkyl group having 14 

carbons, n = 10)
5

Specific non-ionic surfactant 3 (HLB value = 
9.6, straight-chain alkyl group having 16 

carbons, n = 10)
5

Specific non-ionic surfactant 4 (HLB value = 
10.4, oleyl group, n = 12)

5

Comparative non-ionic surfactant 2 (HLB 
value = 12.5, straight-chain alkyl group having 

23 carbons, n = 23)

Water 35 35 35 35 35

Dimethylformamide 50 50 50 50 50

Dimethylurea 10 10 10 10 10

N-methylpyrrolidone

Adhesiveness Poor Excellent Excellent Excellent Excellent

Table 1-2

Table 1
Comparative 
Example 2 Example 5

Example 
6

Example 
7

Comparative non-ionic surfactant 1 (HLB value = 3, 
straight-chain alkyl group having 8 carbons, n = 1)

Specific non-ionic surfactant 1 (HLB value = 5, straight-
chain alkyl group having 12 carbons, n = 4)

Specific non-ionic surfactant 2 (HLB value = 7.8, 
straight-chain alkyl group having 14 carbons, n = 10) 0.5 10 20

Specific non-ionic surfactant 3 (HLB value = 9.6, 
straight-chain alkyl group having 16 carbons, n = 10)

Specific non-ionic surfactant 4 (HLB value = 10.4, oleyl 
group, n = 12)

Comparative non-ionic surfactant 2 (HLB value = 12.5, 
straight-chain alkyl group having 23 carbons, n = 23) 5

Water 35 35 35 35

Dimethylformamide 50 50 50 45

Dimethylurea 10 14.5 5

N-methylpyrrolidone

Adhesiveness Poor Excellent Good Good
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[0065] Details of each of the components in Table 1 are as follows.

• Comparative non-ionic surfactant 1: Compound represented by Formula (1) described above (where R11 is
-CH2-CH2-, R12 is a straight-chain alkyl group having 8 carbons (n-octyl group), and n is 1). The HLB value is 3.
Although the comparative non-ionic surfactant 1 is a compound represented by Formula (1) above, since the HLB
value is less than 4.5, the comparative non-ionic surfactant 1 does not correspond to the specific non-ionic surfactant
described above.

• Specific non-ionic surfactant 1: Compound represented by Formula (1) described above (where R11 is -CH2-CH2-,
R12 is a straight-chain alkyl group having 12 carbons, and n is 4). The HLB value is 5.

• Specific non-ionic surfactant 2: Compound represented by Formula (1) described above (where R11 is -CH2-CH2-,
R12 is a straight-chain alkyl group having 14 carbons, and n is 10). The HLB value is 7.8.

• Specific non-ionic surfactant 3: Compound represented by Formula (1) described above (where R11 is -CH2-CH2-,
R12 is a straight-chain alkyl group having 16 carbons (cetyl group), and n is 10). The HLB value is 9.6.

• Specific non-ionic surfactant 4: Compound represented by Formula (1) described above (where R11 is -CH2-CH2-,
R12 is an oleyl group, and n is 12). The HLB value is 10.4.

• Comparative non-ionic surfactant 2: Compound represented by Formula (1) described above (where R11 is
-CH2-CH2-, R12 is a straight-chain alkyl group having 23 carbons, and n is 23). The HLB value is 12.5. Although the
comparative non-ionic surfactant 2 is a compound represented by Formula (1) above, since the HLB value is more
than 10.5, the comparative non-ionic surfactant 2 does not correspond to the specific non-ionic surfactant described
above.

[0066] In Table 1, for the non-ionic surfactants, description in the parentheses indicates, from left, the HLB value, R12

in Formula (1), and n in Formula (1).
[0067] As can be seen from Table 1, all of Examples 1 to 9, in which the pre-treatment agent containing a combination
of the specific non-ionic surfactant, water, and the specific organic solvent was used, exhibited excellent adhesiveness.
[0068] From the comparison of Example 2 and Examples 5 to 8 (comparison of aspects with different contents of the
specific non-ionic surfactant), Examples 2 and 5 to 7, in which the contents of the specific non-ionic surfactant were
from 0.5 to 20 mass%, exhibited superior adhesiveness. Among these, Examples 2 and 5, in which the contents of the
specific non-ionic surfactant were from 0.5 to 5 mass%, exhibited even better adhesiveness.
[0069] From the comparison of Example 2 and Example 9 (comparison of aspects containing 5 parts by mass of the
specific non-ionic surfactant 2), Example 2, in which the specific organic solvent only contained the compound represented

Table 1-3

Table 1
Example 

8
Example 

9
Comparative 
Example 3

Comparative 
Example 4

Comparative non-ionic surfactant 1 (HLB value = 3, 
straight-chain alkyl group having 8 carbons, n = 1)

Specific non-ionic surfactant 1 (HLB value = 5, straight-
chain alkyl group having 12 carbons, n = 4)

Specific non-ionic surfactant 2 (HLB value = 7.8, straight-
chain alkyl group having 14 carbons, n = 10)

28 5 5 5

Specific non-ionic surfactant 3 (HLB value = 9.6, straight-
chain alkyl group having 16 carbons, n = 10)

Specific non-ionic surfactant 4 (HLB value = 10.4, oleyl 
group, n = 12)

Comparative non-ionic surfactant 2 (HLB value = 12.5, 
straight-chain alkyl group having 23 carbons, n = 23)

Water 35 35 95

Dimethylformamide 37 50 50

Dimethylurea 45

N-methylpyrrolidone 10

Adhesiveness Fair Fair Poor Poor
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by Formula (2) described above (except aspects where R21 or R22 is bonded to R23 to form a ring), exhibited superior
adhesiveness.
[0070] On the other hand, Comparative Examples 1 and 2, which contained no specific non-ionic surfactant, Compar-
ative Example 3, which contained no specific organic solvent, and Comparative Example 4, which contained no water,
exhibited unsatisfactory adhesiveness.

Claims

1. A pre-adhesion treatment agent for a vulcanized rubber, the treatment agent comprising: a specific non-ionic sur-
factant, water, and a specific organic solvent;

the specific non-ionic surfactant having an HLB value of 4.5 or greater and 10.5 or less and being a compound
represented by Formula (1);
the specific organic solvent being a compound represented by Formula (2); and
a content of the specific non-ionic surfactant being 0.5 mass% or greater and 30 mass% or less;

HO-(R11-O)n-R12 (1)

where R11 represents -CH2-CH2-, -CH(CH3)-CH2-, or -CH2-CH(CH3)-, R12 represents an aliphatic hydrocarbon
group, and n represents an integer of 1 or greater;

R21R22N-CO-R23 (2)

where R21, R22, and R23 each independently represent a hydrogen atom or a substituent, and R21 or R22 may
be bonded to R23 to form a ring.

2. The pre-adhesion treatment agent for a vulcanized rubber according to claim 1, wherein R12 in Formula (1) is an
aliphatic hydrocarbon group having from 12 to 18 carbons.

3. The pre-adhesion treatment agent for a vulcanized rubber according to claim 1 or 2, wherein n in Formula (1) is an
integer of 1 to 15.

4. The pre-adhesion treatment agent for a vulcanized rubber according to any one of claims 1 to 3, wherein the pre-
adhesion treatment agent for a vulcanized rubber is a pre-adhesion treatment agent for a tire.

5.  The pre-adhesion treatment agent for a vulcanized rubber according to claim 4, wherein the pre-adhesion treatment
agent for a vulcanized rubber is a pre-adhesion treatment agent for an innerliner.
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